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Foreword 

The  Mountain  Wave  Project,  sponsored  jointly  by  the  Geophysics 
Research  Directorate  of  the  Air  Force  Cambridge  Research  Canter  and  the 
Office  of  Naval  Research,  and  directed,  in  the  field  by  the  former,  hao 
reached  a point  where  preliminary  results  show  significant  features* 

Air  Force  Surveys  In  Geophysics  No*  15,  "Forecasting  the  Mountain  Wave*" 
dealt  with  the  description  and  forecast  aspects  of  the  rave  phenomenon; 
"Flying  The  Mountain  Wave,"  in  the  November  1952  issue  of  Fjyjog  .Safety 
magazine  considered  the  phenomenon  from  the  pilots  viewpoint. 

This  note,  aimed  at  those  interested  in  aircraft  design,  deals  with 
turbulence  conditions  which  /were  measured  while  investigating  the  wave, 
but  which  are  not  restricted  to  wave  conditions*  These  measurements 
indicate  the  presence  of  gust  velocities  of  such  a magnitude  as  to  be 
possibly  dangerous  in  the  operation  of  high  speed  aircraft  at  levels 
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A High  l.ovol  Turbulence  iinooimt.ffled  by  Glider 

Research  gliders  exploring  the  so-called  5,Hounta'*  u Wave51  oyer  th« 
Sierra  Nevada  occasionally  encountered  severs  turbulence  in  a layer 
near  the  tropopause. 

This  note  presents  an  observation  to  those  interested  in  aircraft 
design  which  indicates .the  order  of  magnitude  of  gust  velocities 
occurring  near  the  40,(>00  ft  lovel*  ' 

The  particulars  ore  as  follows 2 

Gliders  Pratt-Ileed  (Research  glider  of  the 
fountain  Wave  Project)  f 

Pilots:  Edgar,  Kuettner  f 

'*  ’ •.  « • 11 

Locations  50  niles  south  of  Bishop,  Calif ^rnia 

; • \ 

Altitude:  3^s»000  feet  V- 

Tcinporaturos  *~65°C 

Measured  accelerations:  /\n  = “*•  *’• , Jg,  ‘-Sr2.5g  " 

O * * v 

Indicated  Speed;  60  knots  ?• 

Timas  1600  PST,  18  December  1951  (GOOGZ,  19  December  1951) 

These  are  first  gusts  encountered  after  smooth  steady  flight  in  the 
stationary  lee  wave  of  the  Sierra  Nevada.  They  were  measured  by  an  ac- 
celerometer and  have  consequently  to  be  considered  with  reservation  and  in 
tarmo  of  magnitude  only.  The  reduced  gust  velocities  were  'derived  from  the 
well  known  equation  for  the  effective  gust  velocity: 
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nhora  /X  » is  the  measured  accelofafelonp  W/A  the  o;L ng  XcacHUigj 
th-3  air  penalty  at  v.ho  ground,  ire  fcho  indicated  speed  ox  the  aircraft* 
G^  ths*  lift  coefxieieat,  c%f  the  angle  of  attack 9 mA  K the  aXlsviatie& 
f .'XuteV'o 


Tho  value n applied  ares 

XX  n *-  3»0  va.;s  100  fi/ssm 

9/A  « 5,3  (ib/ft2)  Jj  ^^4  « 5*2 

-J»c  m ^*3  i 1<T3  (slugs/ft3)  K - 0*3 

I’hH  aspect  ratio  of  the  glider  .1  a appropriately  13  • 

The  resulting  effective  or  « sharp  edge**  gust  velocity  fa  37  feet  per 
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second  corresponding  to  a "true"  gust  velocity  of  over  70  tmkt  per  second 
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at  the  flight  level.  Effective  past  velocities  estimated  in  the  order  of 
j^gni  tu.de  of  40  feet  per  second  wore  encountered  between  32,000  and  40,000 
feet  on  other  occasions,, 

' i; 

fts  diagram.  (Fig."  1)  .is  a plot  of  Xapae-time  pictures,  taken  £r««a  the 
jnstruaient  panel  ou  thin  particular  flight,  indicating  the  difficulties  of 
flying  unde,-'  siich  condit.i.oneB  (The  plotted  values  of  rate  of  climb  should 
not  hi?  intarpratad  in  tara£s  of  accGlerationa  since  the  time  intervals 
botvmsa  inofcoMo.ncoue  readings  are  too  long*)  The  variations  of  Indicated 
spued  yftev  SfJ$6  Pelf  occurred  despite  our  b*»sfc  attempts'  to  keep  a constant 
velocity  (not  - constant  altitude)  for  tracking  pui^sea*  They  are  partly,  due 
to  very  strong  variation??  of  tho  horizontal  component. 


1,  Ocne'ly,  Philip,  ^Summary  of  Infortaation  Relating  to  Gust  Loads  on 

Mmlrmoa/1  H*A,G«4a  Report  #99?  (1950) 
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As  tho  300  millibar  map  (Fig.  2)  shows,  this  flight  was  mado  near  the 
canter  of  a jotstroaa?  confirming  the  statements  of  other  authors  that  jat« 
stretud  conditions  are  favorable  for  high  leva?  turbulence.  (Unde?  normal 
conditions,  the  high  level  airflow  of  the  lee  wave  is  extremely  smooth.) 
Figure  2 shore  the  contours  at  300  millibars  as  dashed  lines  and  tha  isotftcUs 
(lines  of  constant  wind  spoed)  in  solid  lines.  Lapse  time  pi etures  of  the 
cloud  formation  indicate  that  the  turbulence  elements  are  not  created  by  the 
mountain  range  but  rather  are  disturbances  traveling  through  the  mountain 
wave  in  which  the. glider  soars. 

* The  double  circle  denotes  the  location  of  the  flight. 
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